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Abstract 
Cities and Urban centers are hot beds for future innovation in the field of energy efficiency. At present, energy use in 
cities accounts for more than 60% of total world energy use and this trend is expected to increase with the growth in 
urbanization in various parts of the world.  The role of Ecocities in this regard is of considerable importance.  
This paper discusses a model that was developed to assist the target setting in the planning process of an Ecocity in 
China. The Ecocity located in the Wuxi region in China, is currently in its planning stage. The model has been 
developed with a systems thinking approach, using STELLA. Different sectors comprising the Ecocity i.e. built 
environment, transport, water and waste management and energy generation have been considered. An effort has 
been made to take into account various possible synergies and feedbacks in the system that can be utilized to improve 
the performance of the overall system. An interactive interface has been provided to help different stakeholders in the 
decision making process. A participatory approach was adopted in the development of the model where different key 
parameters were identified as a result of a collaborative exercise with the various stakeholders. A framework for 
Participatory Modeling and Simulation has been developed. The model gives a possibility to visualize the energy 
saving potential for different technologies being proposed for implementation in the eco-city. Different scenarios 
have been created in conjunction with the identified sectors to reflect various levels of ambition towards energy 
saving in the eco-city.   
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1. Introduction 
According to the UN projections, the global urban population is expected to increase to 72% by 
2050[1]. Despite covering only 2% of the worlds land surface, urban areas are responsible for about 67% 
of the world’s energy use and over 70% of the green house gases emissions [2]. This poses a great 
challenge for the management and availability of various resources including energy. The energy 
planning for these ever growing urban centers will be instrumental in the response to climate change. The 
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concept of Ecocities or sustainable urban development offers a unique opportunity in this context as 
future development models for cities. Today, various examples of such Ecocities exist worldwide. While, 
varying in their particular focus areas, all these project have energy efficiency and lowering of GHG 
emissions as a common denominator.  
This paper discusses the importance of energy target setting as an integral part of the planning process 
and the model developed Ecocity located in the Wuxi region in China to include various stakeholders in 
the process.  
 
2. EcoCity Planning and Target setting.  
There are various Ecocity planning frameworks and models that currently being used globally. Most of 
these frameworks with systems thinking as the focus, encourage a holistic planning processes, an 
integrated approach and effective use of resources. A study of a selection of these approaches, including 
Symbiocity [3], UN-Habitat’s Practices for Sustainable Urban Planning [4], Eco2 cities [5] and Rethink 
Cities [6] among several others, offer comprehensive processes for Ecocity Planning from initial stages to 
the eventual implementation.  
In the particular case of Wuxi SinoSwedish EcoCity, a twelve criteria Eco City Innovation Idea to 
Deployment was also developed to serve as a qualitative guideline covering various stages of the Ecocity 
development [7]. This model covers various aspects including goal setting, holistic planning, balanced 
urban planning, Ecocity management, dynamic energy systems, energy efficiency and enabling 
innovative technologies.  
3. Energy Target Identification and Deployment Model 
One of the key focuses of this model along with the various other planning frameworks discussed 
above has been target setting process in terms of energy use and emission targets. These targets need to be 
quantifiable and can serve as a vital instrument for future evaluation of the Ecocity.  In order to 
accomplish this, Energy Target Identification and Deployment (ETID) Model was developed. The model 
builds on a systems thinking approach using STELLA modeling software.  Different subsystems have 
been identified including built environment, transport, water and waste management and energy 
generation have been considered and possible synergy effects between them are taken into account.  
3.1 Objective of the model 
The main purpose for the model development was to assist with the target setting process of the 
Ecocity and to compliment the model discussed in [7] based on the various energy efficiency measures 
introduced in the project. Some of the other intended uses of the model include: 
x Decision making tool for various technological solutions to be deployed. 
x Assistance in evaluation of the project. 
x Future energy and emission scenarios based on different trajectories.  
x Tool for discussion and communication between various stakeholders. 
x  
3.2 Modeling Process 
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The modeling process started with the identification of main subsectors, key parameters and the scope. 
The system boundary was established. This was visualized in the form of a conceptual model shown in 
Fig 1. In the next step, models for each sub system were developed. The model was developed with an 
interactive interface, which gives the user a possibility to change different assumption sets and therefore 
simulate different combination of the system. The final stage of modeling involves generation of 
scenarios for the EcoCity based on various combinations of key parameters. The model has its system 
boundaries at the Ecocity level but various inputs from higher levels such as regional and national level 
are taken into account. The outputs of the model are energy use and CO2 emissions in total and in per 
capita. The modelling process has been based on Negotiated modelling and simulation framework which 























Fig 1: Conceptual model for Energy Target Identificaiton Model. 
4.Negotiated Modeling and Simulation framework 
One of the key features of the tools is the ability to allow participation of various stakeholders 
involved in the various stages of the project in order to develop future scenarios for the Ecocity. These 
can serve as effective guidelines for assessing the process. The methodology tries to incorporate the 
stakeholder’s points of view into the model both in the model development process as well as quantitative 
input parameters and this in turn serves as a validation for the results produced. Starting from an unclear 
and complex reality, the stakeholders are involved in the problem formulation phase identify the main 
sub-systems and establishing initial system boundaries. This culminates in the form of a conceptual 
model. As a next step the qualitative model is developed and with the involvement of stakeholders, 
important feedback and relationships are identified along with negotiating the assumptions, limitations, 
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data sources, model structure and system boundaries. The actual modelling process following this is 
typically “grey boxed” to the stakeholders. Once the model has been created and calibrated, negotiated 
simulations are carried out for the generation of scenarios. The exercise is generally carried out in the 
form of a workshop with the stakeholders and each parameter is discussed and negotiated. The quantified 
input parameters reflect the joint negotiated vision of future of the stakeholders.  
 
4. Conclusion 
Ecocities offer a unique opportunity as an innovation platform that can guide the future urban 
development. This however, is only possible through an effective planning and target setting process that 
is based on holistic thinking. This requires development of suitable tools and methodologies to facilitate 
the process. The Energy Target Identification and Deployment model developed for the Wuxi Ecocity and 
the participatory approach for stakeholders offers a solution where negotiated targets can be set and a 
joint vision for the future can be created.  
A major issue in developing future scenarios particularly during the early planning stages of various 
Ecocities projects is the high level of uncertainty around the expected outcomes. This presents a challenge 
for the target setting process. By adopting a participatory approach to the scenario making process the 
uncertainty factor is somewhat minimized as the scenario represent the goals and visions of the 
stakeholders. The participatory approach also helps the planning process by including the stakeholders in 
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